Coordinated expression of integrin subunits, matrix metalloproteinases (MMP), angiogenic genes and Ets transcription factors in advanced-stage ovarian carcinoma: a possible activation pathway?
The events that mediate tumor progression in ovarian carcinoma are poorly understood to date. This review summarizes our results studying metastasis-associated molecules in advanced-stage ovarian carcinomas, details the co-expression of mRNA of these genes, and discusses their prognostic role. Fifty-five primary and metastatic FIGO stage III-IV ovarian carcinomas were analyzed for the expression of alpha v and beta1 integrin subunits, the matrix metalloproteinases MMP-2, MMP-9, and MT1-MMP, the MMP inhibitor TIMP-2, vascular endothelial growth factor (VEGF), basic fibroblast growth factor (bFGF), interleukin-8 (IL-8), PEA3 and Ets-1 using mRNA in situ hybridization. Tumor and adjacent stromal cell expression was scored. The association between integrin subunit expression and the expression of MMP, TIMP-2, angiogenic genes, PEA3 and Ets-1 was statistically analyzed. Alpha v integrin subunit mRNA expression in carcinoma cells showed significant association with that of MMP-2 and IL-8 in this cellular compartment, while the presence of beta1 integrin subunit mRNA showed similar association with that of PEA3, Ets-1, IL-8, bFGF and MMP-2. Expression of beta1 integrin subunit mRNA in stromal cells was associated with that of TIMP-2 and Ets-1 in this compartment. In addition, significant intercellular associations were found between alpha v integrin subunit mRNA expression in carcinoma cells and stromal cell expression of Ets-1, as well as between stromal cell expression of alpha v integrin subunit and labeling for IL-8 in carcinoma cells. The presence of beta1 integrin subunit mRNA in carcinoma cells showed a significant association with that of Ets-1, IL-8 and bFGF in stromal cells, while the presence of beta1 integrin subunit mRNA in stromal cells was associated with tumor PEA3 mRNA expression. To the best of our knowledge, this is the first evidence for coordinated autocrine and paracrine expression of members of these four families of metastasis-associated genes in human cancer. The results of this analysis support experimental data regarding cross-talk between carcinoma cells and peritumoral fibroblasts. They also suggest the existence of a putative activation sequence of metastatic genes, involving the beta1 (and possibly alpha v) integrin subunits, IL-8, PEA3, Ets-1 and MMP in ovarian carcinoma.